Postpartum hemorrhage is one of the major causes of maternal mortality. There are medical and surgical options to control the bleeding, some of which can impair future fertility. Transcatheter arterial embolization might be a useful option in the management of intractable postpartum bleeding before the consideration of more invasive and radical methods. In this report, we report a 33-year-old patient who presented with primary postpartum hemorrhage due to vaginal laceration and was eventually treated with transcatheter arterial embolization.
Introduction
Postpartum hemorrhage is one of the major causes of maternal mortality worldwide and is the most common reason for blood transfusions after delivery [1] . Postpartum bleeding that is encountered within the first 24 hours following delivery is termed primary postpartum bleeding, whereas secondary postpartum bleeding is defined as excessive vaginal bleeding that occurs between the first 24 hours of delivery and the 6th week of the puerperium [2] . Genital tract trauma is the second leading cause of postpartum bleeding, followed by uterine atony [3] . The interventions to control the bleeding include vaginal packing, surgical repair of the lacerations, vascular ligation and hysterectomy. To preserve future fertility, transcatheter arterial embolization might be a useful option for the management of intractable postpartum bleeding before the consideration of more invasive methods. Herein, we report a 33-year-old patient who presented with primary postpartum hemorrhage following vaginal delivery and was treated with pelvic transcatheter arterial embolization after vaginal suturing attempts failed to stop the arterial vaginal bleeding.
Case Report
A 33-year-old primigravid patient who had a vaginal delivery with a mediolateral episiotomy at a local maternity hospital was referred to our clinic because of intractable vaginal bleeding, despite efforts to repair the episiotomy and the vaginal lacerations in the operating room. The patient had delivered a 3100 g healthy baby at term, and neither forceps delivery nor postpartum curettage had been performed.
On admission to our clinic three hours after delivery, she was somnolent and pale. Her blood pressure was 60/40 mmHg with a pulse rate of 108/min. Laboratory data were as follows: hemoglobin 9.6 g/dl, white blood cell count 28.2x10 9 /L, and platelet count 153x10 9 /L. Transvaginal ultrasound revealed a 9-mm-thick regular endometrium and normal ovaries bilaterally, with no pelvic or vaginal masses or hematomas. The uterus was in tonic contraction, and the vaginal examination revealed active vaginal bleeding.
The patient was urgently transferred to the operating room for a detailed vaginal examination, which revealed an actively bleeding area that extended from the right lateral vaginal wall towards right lateral vaginal fornix. The bleeding area was repaired with vicryl sutures, and vaginal packing was applied. Two units of packed red blood cells were transfused, and vigorous intravenous fluid therapy was administered in the operating room. One hour after the vaginal repair, her blood pressure was 90/60 mmHg with a pulse rate of 88 / min. Her hemoglobin was 5.8 g/dl, and the amount of vaginal bleeding was 500 ml during the first hour after the repair, despite the vaginal packing and good uterine tonus. After the failure of the attempts to stop the bleeding, arterial embolization was performed. A 4.0 F microcatheter (Simmons 1, Cordis) was introduced through the right femoral artery and selective angiography revealed extravasation from a vaginal branch of the right uterine artery. Superselective embolization of this arterial branch was performed with a 3.0 F catheter (Excelsior SL-10, Microcatheter) by infusion of a mixture of embolizing agents: lipiodol, cyanoacrylate and polyvinyl alcohol (PVA). Post-embolization angiography confirmed that the bleeding had stopped (Figure 1 ). The entire procedure was completed within 1 hour, and there were no complications encountered during or after the procedure until she was discharged on postoperative day 3.
Discussion
Pelvic transcatheter arterial embolization is a useful technique for the treatment of severe postpartum hemorrhage, which may be due to uterine atony, genital tract lacerations, placental retention, abnormal placentation or coagulopathy. Because vaginal and cervical lacerations are generally controlled with the appropriate emergency surgical repair and vaginal packing, these methods should be applied before considering embolization. If angiography reveals active bleeding based on the extravasation of contrast medium outside the vascular space, a number of embolic materials, including PVA, lipiodol, Gelfoam particles, cyanoacrylate, coils, autologous clots and balloons, can be used to occlude the bleeding vessel. The reported success rate of transcatheter arterial embolization at stopping postpartum bleeding varies between 85-100% [4] . Other obstetric indications of its use include ectopic pregnancy, abnormal placentation and bleeding due to arteriovenous malformations [5] . Arterial embolization is not free of complications, which mostly depend on the operator's expertise and skill; serious potential complications include anaphylaxis and renal toxicity from the angiographic agents and tissue necrosis due to displacement of the embolic agent. The following complications have also been reported: post-procedural fever , infection, vaginal fistula , transient ovarian failure , bladder wall necrosis , muscle pain , perforation or occlusion of the external iliac artery and ischemic complications, such as uterine or muscle necrosis [25] C. Pinard, J. Squifflet, A. Gilles and J. Donnez, Uterine necrosis and sepsis after vascular embolization and surgical ligation in a patient with postpartum hemorrhage, Fertil Steril 78 (2002) (2), pp. 412-413. [4] . In a published case series of uterine artery embolization for postpartum hemorrhage, the A B procedure mostly involved both uterine arteries even though the laceration was unilateral [6, 7] . There are no prospective studies that compare bilateral to unilateral embolization, but because bleeding can continue through anastomoses of the collateral pelvic vessels after unilateral embolization, it is widely accepted that the procedure should be performed bilaterally. Thus, unilateral embolization is performed only in a minority of patients with postpartum bleeding [8] .
However, the best approach should be to limit the procedure to the specific vessel branches. The present case report shows that unilateral superselective artery embolization may successfully stop postpartum bleeding without complications, which avoids embolization of the contralateral artery and further interventions. In conclusion, transcatheter arterial embolization therapy seems to be an effective, reasonable alternative treatment for postpartum hemorrhage, especially in patients with uncontrollable bleeding and difficult vaginal surgical exposure and repair.
